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PROBLEM TO BE SOLVED: To obtain the subject composite material particle excellent in hardness, 
mechanical strength, elasticity, hydrophobic nature, etc., useful as an additive for an electrostatic image 
development, by subjecting plural kinds of specific organic silicone compounds to 
cohydrolysis/polycondensation reaction. 

SOLUTION: (A) A silicone compound of formula I (R<1> is a 1-20C organic group; X is a hydrolyzable 
group; (m) is an integer of 0-3) (e.g. vinyltrimethoxysilane, etc.) and (B) a silicone compound of formula 
II (R<2> and R<4> are each a 1-20C organic group; Y and Z are each a hydrolyzable group; R<3> is a 
bifunctional organic group; (n) and (p) are each an integer of 0-2) (e.g. 
triethoxysilylethyltrimethoxysilane) are hydrolyzed in the presence of an aqueous solution of 
dodecylbenzenesulfonic acid at 80 deg.C for 30 minutes, mixed with methanol and dripped to aqueous 
solution of ammonia to carry out polycondensation reaction. A prepared suspension is spray-dried, 
baked at 200 deg.C for 2 hours in an N2 atmosphere and group by a jet mill to give the objective 
composite material particle. 
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*f£l-<«. fh^h^yy?^ fb^xWyy 
^y^-CftO, *^m=ltfO-fk-&ftR 1 SiX 3 bLX 

9>\ 7x-;Ph^b^yy7^ x^M^hdf- 

*isis7y. 7i-;^'Jlh#yy7X Xf^HJ 

[ 0 0 5 2 3 , :E<9TCIftt3T*i-!»3rfll1t-S!E« 

-fet ( I ) T 

mzti&^vay-ft&to (a) <7)-m%^L£&tL 
±oi§-&{2, < t £> i s sm-sttm&xb 
\>\ ) h^zm^hzttrntL^. Tssmz^-t 

(A) <7>0iJi:LT(±, 3- (2-75 
yx^rsyrohVk) h^isitj^f-JUisyy. 
3-+7VA FT'WV'bOx.h^i'^yy. 3-75/ 
7°of;l/M)xhdf-v-x7>. 3-^f-;PT5y7°n 
bVH-Uxhdfv-i/^y, 3 - (2-7S7xf;l-rS 
/Tntf/P) hV^b^i'i'yy. 3-Tz.J7°W)V 
hVXh^isisyy. 3-^f-^T$yrnbVPh'j 
^h^fyy?^ 3-^'x^t/7$/7ubVL-H.M h- 
4f>-^5>. 75/7iX/l/Mi^hJfyy5y, N- 
7xX;l--3-7$7rne^hWhdfyy7y, N 


-7xX^-3-T5yTobVUhyxhdf^^7y^ 

[0053] . dco^tcfflv^ , UTiEHR* ( I 
I) X-mtl&i/V^yit&Vl} (B) «, 2fiffi<7)W«« 

«M*«tffl:jf L^2 fl^Rsw-en-paiiw* 
4M*taaiYtj xx/z i -3»rr& to-c** . 
nmm'&mYiiz.vzbLxte. *gg& Aoyvi 

l . ? £>K*g-&-t& i b iz x *) # o isv*yy<n£&tf 
WC&S. $£>(=iiyieH&:£ (ID fcfcH-SYfcitf 

z«, fue-fls^: ( i ) £&v&xbmmz. * b*~> 

xhJfyS. zru^^m^b'b^tzCi — c 5 
c, ~c 5 cor^n^rv-ST'^^i:. BuMt^->uny 

tt&b (A) fcco-ftiS (II) ■CffcbSiiSv'yay 

itsm ( b ) i:*iD*^M • mmnritzmz. mmut 

[0054] *^±IB-« (ID iz&tfh R2 feitX 
R 4 li. buIBHRjS ( I ) icfcttSR 1 bmmiz. c x 

^c it 0Gm&c*>&. z^mmbixa. 

7i-;H, ^f;k7ix;H^J:i:C 1 ~ 
C 20 tfOTU-;P* ( T)V*)VT U -^Sr-^tf ) ; 
C T^Dndf$yT;^;wa, ^?; i JnJfym;l' 

[0055] s5ta-«^ (II ) nifi2(T>^^ 

V>. W8&ZvW'Z<n%si5^ 2(iOR 4 tiSVHC^oT 
V^TtiV^L, |BltT'tJ;V^ <> 3-n#2tfDii-S\ 2(1 
(OYtiSlHc^-^T^-Cti^L, |BItTtJ:V\ 3 
- n jfi 3 3 fflO YtiS^fcM^ -oTWC&iV* 

iV^ 3-p*>'3^-^. 3ffl<DZ(4SV>t^-o-C^ 
[0 0 5 6] ZtzR 2 fcit^R 4 tiCj ~C 10 tf5r^ 
t>-8^)3l*t»4 LV\ $^>(c±ie-«^ (ID iz&if 

sr 3 ttT«, 2iscoimMX'$>tnmizm%.zti& 

to-cii^rv^. Witf, c 2 -c 20 <OT;^lxya^ 
tf, (-s-) . >f sya (-nh-> , *iv? 
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(-SO-) . XA>7*-)Vm (-SO 
2 -) . (-CO-). TV* ( — N = N 

[0 0 57] ■Icoid&HRiS (ID T"*bS#i*fl:^ 

©TEHR* (III ) •vmztihtt&fab. HteS (I 
V) "C«3rt.4fl;£»fc<0fc KuS/U/MfcKieft. 

[00 58] 

[ft2 2] 

CH 2 =CH— (CH 2 ) q — SIY3.n <HI) 

(C&WsSICHsCHtfHOCHB)* (CHsOJsSiCH^^OCijHs^ 
(C2H50)3SiCH2CH2Si(OCH3)3> (CH a O)2SiCH2CH2Si(OCH3)3. 


(CHsO)2SiCH2CH 2 ^i(OCH3)2. 
CH 3 CH3 

(C2H 6 0) 3 SiCH 2 CH 2 Si(OCH3) 2 , (CH 2 0 6 ) 2 ^iCH 2 CH 2 Si(OCH3)3v 

CH 3 CH3 CH 3 

(C2H50)2SiCH 2 CH2a(OCzHs) 2 , (CB^OfcSiCH^H^iOCHjs 
CH3 CH3 CH3 CH S 

(C2H 5 0)2SiCH 2 CH2SIOC2H5 ^„ 
CH 3 CH3 

[0062] HRsS (HI > te*J»t*q>0*>»£. Hfc2 5] 

[0063] 


[00 59] 
Cft2 3 ] 

H SiZs. p (IV ) 

[0060] JUfcWfcttmtr, &Tfc*3;h.4 i 0 =5: 
fetO****. HR* (HI ) (C*J(t4q = 0tf>%d\ 
[006 1] 
Hfc2 4] 
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(CH30) 3 Si(CH2)6Si(OCH3)s. (CH 3 0)sSi(CH2)6Si(OC2H5)3, 


(CH30)3Si(CH 2 )6Si(OCH3)2, (CH 3 0)3Si(OT2)6^(OC2H5)2> 
CH 3 CHs 

(CH 3 0)3Si(CH2)6SiOC2H6, (CH30) 3 Si(CH2)ioSi(OCH 3 )3. 
CH 3 

(CHsO) 3 Si(CH2)ioSi(OC2H5)ss (CHsO)3Si(CH 2 )ioSi(OCH 3 )2, 

CH 3 
CH 3 

(CH 3 0)sSi(CH2)ioSi(OC2H5)2> (CHsO)sSi(CH2hoSiOC2H 5 


CH 3 


I 

CHs 


[0064] ©±EHR* ( HI ) T&ZtiUk&to 
t. TiEHfc* (V) vmti&te&fok<o?*J/tJUt 

[0065] 
Ht2 6] 

HS — R5— SiZ3_ p (V) 


[0066] R«c«Ctt«itf . HTfc«S*i* J: o^r 
HR* (in ) fc*tft*q = 0<o»£\ 

[00 67] 
[fc2 7] 


(CH30)3SiCH2CH2SCH2CH2CH2SI(OCH3) 3 , 

(CH 3 O)2SiCH2CH2SCH2CH2CH2Si(0CH3)3. 

CH 3 
CH 3 

CHsOSiCH2CH2SCH2CH2CH2Si(OCH3)s^ 
CH 3 

(CH3O) 3 SiCH2CH2SCH2CH2CH2Si(0CHs)2. 

CH 3 

(CH 2 05)sSiCH2CH2SCH2CH2CH2SL(OCH 3 ) 3 . 

(CH 2 05>3SiCH2CH2SCH2CH2CH2Si(OCHs>2- 

CHs 


T 


(CH 2 05)3SiCH 2 CH2SCH2CH2CH 5! SiOCH8. 

I 

CH 3 


(CH205)3SiCH2CH2SCH 2 CH2CH2Si(OC2Hs)3 

[0068] HR^ (HI ) fctJft*q>0tf«te, 

[0069] 

Ht2 8] 
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(CH 3 0) 3 Si(CH2) 6 S(CH2)6Si(OCH3)s, 

(CH 3 0)2Si(CH2)6S(CH2)63i(OCH3)3. 

CH 3 
CH3 

CH 3 OSi(CH2)6S(CH2)6Si(OCH3)3. 
I 

CH3 

(CH30) S Si(CH2)6S(CH2)6Si(OC2H6) 3 > 

(CH30)3Si(CH 2 )6S(CH2)6^(OC2Hs)2, 
CHs 

(CH 3 0) 3 Si(CH2)ioS(CH2)6Si(OCH 3 ) 3 , 

(CHsO) 2 Si(CH2)ioS(CH2)6Si(OCH 3 ) 3 , 
CHs 

(CH30) 3 ffi(CH2)ioS(CH2)6Si(OC2Hs)3 ^° 
[0070] <3>TIEH&5S ( VI ) TmZtlUt-&%3 1 . 

hkss (vii ) x-mtih^mtco^r^^mmKm 
ft. 

[00 7 1] 
[-ft2 9] 

_ — o— Re-SiYs-n 
O I 

R*n 


(VI) 


[0072] 
[^3 0] 

H2N — R7 - SiZ^p 
R 4 » 


(VD) 


[0073] zzx—m.^ (vi) T'^§*u>-ft;-£ftfcL 


[0074] 
Ut3 1 ] 

(CH 3 0) 3 Si(CH 2 ) 3 OCH2< 


iCH— ^CH2, 


P /\ 

(C z H 6 0)2Si(CH2)30CH2CH CH^ 

(CjsHsOsSiCCI^OClfcCH CH2, 


(CH 3 0) 3 Sa(CH2)30C2H 4 - 


[0075]^ ZZ'-fStf; ( VII ) -efSSftS^fti: 

[0076] 
[ft3 2] 



H 3 


(CH30)2Si(CH 2 ) 3 NHC 2 H4NH a s 
(CH 3 0) 3 Si(CH2)3NHC 2 H4NH2> 

(C2H 5 O)3Si(0H2) 3 NHC 2 H4NH 2 , (CH 3 0) 3 Si(CH2) 3 NH2s 


(C2H 8 0) 3 Si(CH2) 3 NH2, 


(C 2 H50)2Si(CH 2 )3NH2, 
CH 3 

[0077] *^tci3v^T«. ciix^v-ynwbit? 

ft (B) c7)d*>±IB-^ (ID K*5VvTn = p = 0<0 
•(^ft&±t tTfflV^it*>"SiL<. 

friary a wt^ft (a) i: LT±ie-^ ( 1 ) ic*j 

ftSm= 0i3j:tf/i*:{i 1 b%&fcii®lt 

4U\ =5rt3, WES/Uay-ffcAtt (A) fc LT_bfB- 


(CHsO^KCH^N^ 
CH3 

(CHsOysSKCH^sNHCsHs ^. 


ftfc, y'JaWt^a (B) kUTJJEHR* (II) fc: 
fcV n = P = 2 Ofb&ft fc £ifi-£~t££ £ fc tt, »£>il 

[ 0 0 7 8 ] fcfc. j&WffW^fc^itfiMt-aiH 
aW^tttt^fcfW^i:"*-**^!*, HR* (ID T' 
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2ki$tiZ> s yV3yte&fa (B) co-®%^L-k&b L 

TOO 7 9] .TOid&HBiti ( I ) T-asit&j-i;:? 
Wt-S* (A) fciVHRsS (II) t*§Wx'j3y 
flteft (B) Srffl^T*^BBKffiSW®«-IS98«1S-& 
tt«H^#4K{i. -« ( I ) •Clft^ix-g.^Unv-fk 
( A ) i VHRiS (II) -C*£ft4 y'jn >{t^ 

[0080] ZZX\ HUl6i-UrJWb-^!f?5 (A) tmsS. 

( B ) com&m&t LTti. y'J3 >it 

^Bi(a) i*/nc*fLT* ^'J^y-fb-^* (b) o. 
00i~lt;K J:0*?iL<(iO. 002—0. 5t 
/K L<JiO. 0 1-0. 3^E;K7)8iJ^-C^ 

4£fc##ifcU^ y^vt^KB)^. 001 

[0081] ftta*4H* • »£RJSi» -ffi. 3 
i?x+ti'T§y* x* y-;i/r s y^co^sr 5 ym. 

{i, *?J-)V^ X?y-;K -fy^V-zK n- 
T^y-zK ■iV79S—)l>. sec-y?7-;K t 
;K "O^y-zK xf-l^y^yrz— r 
otrpy^yn-zK l, 4-y^>^-;^cor;U 
=J-zM!S. 7-feb^ >f/nf/^hyf<!)^hy 

xf-;wx— r;p#<ox— r;Hi. ^y-tfy, hzux >n 

[0082] M*ttMkm&te. mm*. xia u^hr 
* ( i > -rasiis^ya^^Hi (a) *j«tt/-«yi 

(id x-mztLZi/vzyit^®) (b) ttiizznum 
®mmmt:*z&tsmmzmML. o-ioot. #* 
l < a o - 7 o "coffi ffl-e 30^100 B#F§Jfi»¥-3-4 

ftfcJifcfifffc. Um-b LXl-fris&MzttShAsX'ii 

iMmmzmuLxmmm-zim^x^xh 

[0 0 83] -rcoiatLT^^. ***tf«tt+"C 


WSrHJ U7'J -ifi&S&t 4 . mm Lfc&^-fi . HR 
5^ ( I ) tftSfiiy'linyft^ft (A) i3icf-ffi^ 

( ii ) -easii* yjn ( b ) *&*.ttM ■ m 
*. ei£-c\ nr^ftiii mar* #4*14x7 y 

HRS ( I ) X'3kZtL&isV?yit-&m 
(A) fcit/HR^ (II) Tfl$*l45'»j3V<{fc#ft 

(b) 0>&m$ij&tz'o^xi*2osM.%aT. Acmziz 
r>\^x\±5 omM.%a±. mmmz-o^xizi omm. 

[0084] mfcttM • msx'tkfctmTewm&ir 

wrtmmm. m.. m&gknwi&z. mux, *ti* 

ft. 50~99. 99MM%, 0. 01~10I1%, 
0—9 0S»%. 0. 1 — 3 0S*%. 0. 0 0 1 — 5 

oot^m. o-ioot, o—i osi%£t£?g-ts.r 
tiizx*). *miiz&&GMm-m®ni%i}i>m?z± 
m^im^&nmmwz't h z. t tfx-% . 
[0085] z. z\ x^mRiz&hmmimt lx. 

l < li. Itfle^ D ^ v-fh^flj ( A ) SrKco#«TT'-S5 

i^foz wt4£Btfir<cs^u 3 y-fk^itu ( b ) 
[ o o 8 6 ] 3s i xeotrart^iDgtt. i&McD7lilzM 

ut^^mmirmm^-txTmmt ixntco. 

4±Tlif4tV\ ;cog2lSt'ti, 

f> izTi&xxs/iMttmmtx'if;®. ttimmzmm 

U ZMz&miz&tXcitLl.zi'Vaytt&M (B) * 
gsjp tT H ft l XST»^fcln*4HIHW3 £tf/£tz 

izzvm&m (%bv : i,z£mzfctxmn-ztifzi'V -3 

ytt&® (B) ) Sr^at«Sl!§-fr4it(cJ;ORJ5ESr 
ft*? tc7)T'S>4. ^rfc. <Hfe?5*jS«^)JBlxe-C 

3 yit^^mm. mmco^^<m^ mzimmm 

[0087] Jn**»XSfe:*J^rffl^6it4KI««i: 
LTIi. 0diif, a®K. EMS. rawyl. t/^n 
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vm. y^ViVffM. y^OyM. X^T'J^BL p- 

h)ix.yx)^>mmcow^m. mm. mm. « 

Ky-^yx/U^yM. ??U7l<4£& y*7V>m. *r 

'Jrmxnukttmcozi&imzmf. no£j8LLKM*tt 

ygL 9 ? »J 'HSR i: v >-> L- v \ 
[00881-J. lD*4M»lSfci3 WC^itJtJtt* 

%Ty*-T. mm. ^mnym. rVyx^vry 

[0 0 89] Cl<7)«tdlcLTJP7K#»- *e£LTdiij£L 

UTX^y-iOmBtUrfiL ^m4»*^{iS*#ffl^ 
# 8 0 OWF?)iBS. KUIil0 0~6 0 0W 
KWt?£L<ti:l 50-5 0 O'CcO&m. St* 
£L< (4200-45 0 'Cni&gX'&taiiSkXStimcOtz 

coo90] i i-r-±fet^«fc 5 ( i ) -c^ 

i/'Jn Wfc£8i ( a ) is itf-flbS (ID 
*i* ^ y 3 WfcS* ( B ) tr#fln*#» • 

*>. iELfcJidC^Uayft'd* (A) fcit/^yn 

wt-^ ( b ) t ixr 5 yaso «t o %imwm>m 

^yy^fy^Js^gfft^Xtif h y7+)V+9* 

-v^b^^yit^hh^tzti^u^m ■ m 
&mx'$m>mz'fr% ozb h . 

[009 1] IEtf5«««ftt**i-S*»!Bt:fiR* 

KHRsli ( I ) tSStiSyUnyft^i (A) is«J:tf 
/*fcUMR* ( II ) TfcZti* y'Ja ( B ) 


[0092] &4nl±£fc. ±ifi<D<ri: <5£Jn*#« ■ 

mvmm LxiEWWtmm^-ti zbh itc* 
asm yrotw-h, r^s-^A-sec-ztw 
[0093] ±3&mmmt&omt&i3mk. lx 

it. wismZt<&to7kttM ■ MOrLxnt>titzimm 

-mwm&ismbTcommtf. ±tz<vm!tmmxim 
ztLtzvmiz-tz z k h %> nxfotin. a 
ttmizzixit^K. Mz.it. mmm-mmimizft 
m?zm%%®&wzm,L. &^x-mmmmiz&A 

Ltzcr>*>. tmL%Wt>m& ( 2 5°C± 5"C) -2 0 0 

'cmm^^x i o^-5B$rs^t. sat$**it 

wstott z t tfxz zcoxoiz Lxmsmmttcco 
*> . w.wm z®\ i izT)uzj-)\,&xi&mm~?& z t 

[0094] *^^f!tm^«5S«ffl h^— it. Z<?)i: 

o iz txnhtim&.co^mm-mmmm^mm^ 
%&bi—mmi&\zttLx%:&i>e>x'b Y ). >uy 
y-bz&immmmm&xvmtt&mu&ftb lx 
ztiiwuz. emzs&tx* *y-t-v v-mitm. 

m$ztix^xt>£\.\ zt>t,z. -immmmb-tz 
m&im&mcox ? fc«tsi«£f #aara$*.& . z<r> x 
o% hi— ny-mmbLx it. mizmfete&w. i 

-2 5xtm. L<(43~2 0xtmSJKA s iSlT 

[0095] d «r h-^-Kfctt^^UBJtC^S* 

Ait. mzmfezti&i>?)xit%:^&. mnt. o. o 

1-2 011%, MtLKitO. 0 3-1011%, S 

-u, 2 0n.m%*Mz-&^<r>X$>&b. %M 
tt. K^tt. SSHttttlP<0«ptt36HSTUT 3 bMz. 
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[0096] *&wiz{&hiammimmm\-i~-nMm 
h i><nx'htnmizm%.ztL& i><r>xii.%< , ®&m. 

•r-n^mzmm-th. ^^m^commxh^x 
h . h h bi~-%L?cr>mm&mzttm%^ tmu-t 
^h<o>mWi(vmB.xfoiXi>£^. t*»t^* 

tt-th hi—b-?2>izizhi—%i?<7)mmizm£hi- 

atttt. imm\iz±z>m^'mm i fo±-t&. 
[oo97]§ ^z^ftwiz&mmMimigim hi— 
izm^^timtemmmmmxvm&m. %<r>m. * 
HftiBfi mumitf-tixii. mzm%zti& 
i><?)x\£%<. feXbi—coftmfc&^xmmztLX^ 
h&mv>i><r>*m^%>z\kifix%h. m->x. otkm 
t>mnnnxh kw-m&vw. &mm®m\t Ltd. 
mm. xi-u>m#v?-. u?) r^y^g^ 

yaw?y^-, ^yrsh'^y-?-, x^^^y 

£«fe#Ji:LTll. ti-XVT'Jy?. 7^oy7-y 

mmtnmtfdmmmititxm^ti. wsmm- 

<1. ^TKtt^y^-^rf^^^h^aa^ciO^BK 

nznx^&hm i bi--ni'#x°nm^-ftm&zftz> 
z\ktfxz&tetb<,zmtti&. *7-tvhmj&?\ 

kLXIZ. iR4B*Kyx^-ix>\ *'J7n^y^) 
[ 0 0 9 8 3 3 ^^BJ^fc^ff^^ffl 

6. 

[00 99] 

i0 2 ttm. 3ot»a. ®^«(imT^^ 

[oioo] • 

VTmmBsam<^tEM<m=F i o o®<d$l=f® < x > 

[0101] 


t^St 1 3 

4 xi 

*F*HHF&CK)= : 

n 

[oio2] ■ 

mm-5- 2 4 6 8 3 snhh wmww* - 2 2 0 6 
[0103] (sa) ^.^-y^tfo 5 #&«>«ttfttt¥ 

k 8 . 0 1 lZ7iit$miz X K> Mfe Zixtzmxh 4 . a 1 
fcjjitf-J: d fc, 3o^*#ttau^«l(±. ttffiSK 

-y>/2A. 2B, 2C. 2DtdR'3ft»t*fett«l® 

[0104] wara, smjEiissfflx^-f y y ? 1 

0. 1. it«E«5^WtflEfH 3 . n 

o-^Scm«ffi3 0 . *K«fi[^ffi#|3 1 , S«JEffl^^ 
^•-K3 2S:#tTV^. 

[0105] ^yh^yxi l^i £ 
mmEmmm^y^r-y^i otfwmizmw&ti 

X^h (04#M) . X7^(^7^10lt *t»;m 
aw &^-vi^2A«rtgB(;:ffi|£$;h/c^.g,. 

Hi, S±lffltC![St-*^->->'^2Bc7)|*l 

[0106] ^gpmis*^^mjE* s ^.7-f r -y 710^ 
Iot^yb5^ 1 iw— <5:fflic:A^LTv^t^ 
tells ZUJcttt. h7>Xl l<7)^EJttcjStT#E$ 

mfitfAiiLx^&tzizimm&^myyTi 4& 

MIL. ft&mmfr^cOAjlft^^kZlZteyyTl 4 

aw-ts . h 7 1 1 ^-^w^^m^^tB^ lt 
a^ffl##&v->fc# £ii?yr 1 5«Tt^. ?y 

T14, 1 5 k «Ettl 3 ktt. 7"-^V^2B<?5miW 

l* ? l.i.*i:3C 0*^ti.TV^v\ flffiftl 3(1. 

X$5r:-t&XolzB&t>tvX^&. au+Jtcmm±* 
VSSfl 3^MSot, X9-f r-y? 1 0T«» 
*J=iWESnft. rjn7-Sfc«««i3 0{i. MrizUcMt 
Sldtc. gSl«*^c7)7--ivy^2D<7)rtgPt±>v^ 

[01 07 3 ^*-H3 2{i, r-is>72 DcO±M 
StOWifciEfflStiTV^'r, WS7fl^<0^^-b*3 2A 
tj£73|6lOr-f5r-h*3 2Bk^*t. yf- (0* 


(14) 


&m¥9-l 94 5 93 


ii. «aa««wfc2 2j&*fifc:«w*-&. 
[oio8] snjm&&tfj2§3 U4. t--/^2D« 

e«ffiH3 1 <r <hw®mm*it lx wmtot* 2 2 
co&mn&zmmmzMfet h . 

1 0 1 0 9 ] J8M3l5i4. »WJ{3tt*fc8lt&:ftjfc» 
2i««2 0fciOfllJ«5*i5. J8iM*lfi2 0{4. H2lc 

jj^f-i 3 2 7 t s mt& 24 k . mm<7A 

-T2 6k, 8k. 2*<KV-)VA9, 50 

[0 1 1 0] $BMffc2 7«4. ^-^y^2Drt«7)JSffl± 
KSMSirO*4. »3IS#2 7±fcli. 2*OW— )VA 
9, 5 0iWmz%@L2tlXjm*&tfiLX^&. 
[0111] fflm%2 414. ±B5te»«3ttf*2 2 £3$ 

->VA 9 , 5 OicDjBSfcK* 1 * ifcfci 9 *K*tt« 

[0 1 1 2] ^iftffly 4^-2 614, JJKj*m2 7<7)_tT£ 

[0 113] fg» ; t-^2 8{4. ^-^>-^2AtfO±ffl 
IWt-:?2 8<4. ZCOmiZ&^XteXr-vVyy*:- 

?x-h h a*. $$ifoz>^im%Ln~r-#*:-?x' *> mm 

[0114] ^ss«±gpco^--^y^2 vimmz 
a. mwmfo2 2&mm&2AizmmLtzK>. 

(4. «^24*^HXai-r^«>WBBI3Prig5rJRtBLn3 
[0 1 1 5 3 $mmi. m3lz^ctXol,z. ayhu- 
fiS^tiJls 5 2 , SO^S^aiSI 5 3 . w&sm®K 5 

5 . *«$ijpihiss 5 6 , «ii€{a^ajiiis§ 5 7 *-e 

[0 116] 3>bD-y^7?^4 0li. SlfilOti 

7f4 1, 1iS>U /f-4 l^#lftlt«Sr^-tl. 
mai7yr4 2. no-^S(««@3 0tm£ESrEnJ[I-r-l. 
tznb^>mW£mx-( 7f4 3, BttEfflX-f -yf-4 3(7) 
ff»«JB*«*f 6«*9y7*4 4, SKi*£2 4 2rl2^ 
^fflfc^Stf S^fc»fl^4#WtyW 7f4 5. 
vf-4 5tf5«rfHjO»*fl*^-&«*9y7 , 4 

6. »2ifi2 4*BI*SSriftJfcS»»S*6«^fc:«fM- 


[ 0 1 1 7 ] sxaj LDommtas 5 1 (4. mmm^u 

-)VA 9 ( tfzli 5 0 ) flWcSSft htlttVlrX'h 0 . 

flK4^2 4*qRajLn3<oT (iHffit) izomtztz 
[oils] a^mmimmta^5 2 j±, m,*^ 

\s-)VA 9 (i^J45 0 ) mizmi^tittyvx-fo 
*) . m&-h 2 a vzim-timmm 3 0 nKnz&sth 

[0119] IHfflaui. S^$ijffliyn 7?5 9. 35cm$J 

[0120] JgjM^JffllT'a 7 ;59 i4«K*f|iiJ#P0i& 5 5 
£fi§XT^S. «KM$Jffl)II]8&5 5t4, 3Vhu-^7 
?X4 0A^<^^ifi-§-(c4 OIEK^-^2 80HI«k* 

^4 5 4fcli»ffcX>f >/f-4 7*>'ONltl#$fl/ti: 
SfciiWjSfl*. Sg»H=-?2 8(4. mit^ctOV 
4"*2 6£f#»l£-lM>£k£J:9. 8tSI& 2 4 Sr^M&S 

[0121] ScmSiJWT'o 7?60 t4Jfc«i6W0S& 5 6 
ft«iTV^*. Stm»J»HIK5 6(4. iS«EfflX-f -y^ 
4 3<OON«f^fcJ:->r3o-Warttt3#*ai*L» 
VX 1 1 <0-»C«fc«E* A*S*30^JfcWt«3 0 

KtKtfiB^tiiS5 1 fcao*1Sc*fflflH*iiI«5 2 k« 

swffi««tamftaj»5 3 k*>^>fis^ajfi-f-*»*x^-t 

(4. ^ais 5 1 *$ «fcifl*ai» 5 3 i^o&a^ajfi-f** 
A*t»^**o». «aj»5 2*»feffln«ajm^* t A 
* 5 2 *^oea«iai^**A* 

=5r^»k3a^J!tm^f?±-t^. 3o-^JScmL 
TV^^>3O^Jftmm@3 0{4. C<^KTSr^3H^2 4^' 

[0122] aSMWT'o 7?61 (4. *®«{4aU^{4 

a^aiS5 3 k«ntt^itimK5 7 1 1^3-^5 8 k 

-^5 8(4. m&ziiK$kw%tiLm^zvifmix*$mm 
{akLTtaii-r?.. -^ieiit4. «m»5 1*5^52 
^(mmmmm^xiiLxah-r. ^mn5 
3 3&»4><^aa«aifi^36»A* tr v%s k § . 04 0 . ss 
2 4 ^om^ttis 3 1 & k * fcff^ 

[0123] &±c7)£ o%au1-&W!fflm%mffii. 

. «i®X-f vf-4 l^ONafW*. ^mE 
fflX^ -y^-4 3kaJiIX-f 7 f4 5 • 4 7kt40FF^ 


(15) 
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JBKLTtK. #ajLP3£&ttTlXaiLP3<7>TtCft 

m-z>m*& 2 4 cauoaft* 2 2 £»a l^il axaj 
i*hceiiks*s. x&mmv -\* 2 6 ^'ggaa 

$*IT«S*£ 2 4 VtEmiZ&W) L(I4«(A)# 

[0124] £HC0H| L*JtKM£ 2 4 A*. 3 n-*-J« 

(B) #{$) » 04<D (C) fc^ti 5 (c*iB«ffl«JB 
S 3 1 *»STfcii Lfc fc ft fc^ffl«fiS!J^S^aill 5 
3 jW&fflftiBfi* ffl* t . 8K££WHIS& 5 5 (cliitj* 
<f < & 2 4 tfUBSmfitaailS 3 

i<ojrrciiw?.iM-4. mmmmm^am. 

wifiiit 2 2 commnizmn-z t . iSBma&ft 

^m^n^*ffl«&ft#^«m^®«<iA (v> t 
UTEM-rs . t&mn 2 4 oixiij L&m>t>mmm&M 

[0125] Zcntmtfifthtirzmz. **<U-9im 
ffc*-f 7f4 5^0N«fW^. ®m.fflW®&5 5 
(i. X'f •7^-4 5^0N^t;J:-5-cai^$ix^.^3Mfi 

^ilC i o XWmmv ^+2 6 ft-t«fc*& 2 4 

nn-^»c«L-CV^v^a^J!(m«ffi3 0cOTS:)l 
iSLT. 04<7) (A) iz^rtXoizm.^LUScoM'riz 

m Ltz t * , sxaj Lfts&ajsi 5 1 ^fis^aifi-f - as 

0 . Jg>*& 2 4 jWRHJ LP 3 oaTFCBi&tfih-f 6 . 
[0126]^, ^Jj-y V- 1 1 cr>-&M<7)lliJj 

5-f^v^l OTSHW"*. 4fc» *4 7f 

■f ) «tGr0itf>r>f:*-K3 2A ( ifcttatarffl 

cor-f F 3 2 B ) 5r3O-^-iSm«fii3 0i:^yh 

5>-xi i <7j— <xki i: ais&rattctt&i lx , imbs 
*oN«fc»fW4. zcommmfriitzmz, 

-?&mftXJ vf-4 7*ON«fcS#-r*ii:fc:J: 

o-«jc«LTV^30-MWt«S3 0«>JlT*3iaW-S 
(04 <n ( B ) #§S) b # . ttH&ffltt 2 2**=m-*-;tt 

£24 *f 3 o^-S(««^ 3 0 OJITfciKi Ltz bZtz 


[0127] aai-mm9M30<7)MTimmLtzmm 
£ 2 4 fr\ 04 <0 ( c ) C^-T J: -5 CUfflmfifcBtaJtl 3 

1 coMTlzm Ltz b £ fcfcL JRtii L&SEtiUSs 5 1 b a 

o^stm{aa^aj§§5 2 1 ^mmtam^taij-^tm 
wm{m%.®smia&5 stsnmmktammm^ 

KSSiUm^^A^ t & < & -5 T«IWffi«tas» 3 1 <7)JE 

Tcatt»±f 4 fc t «> *M«ffi«aifi3 1 

*it Lxmta Ltzwmmft 2 2 co&mnim^z 
&jj l . mmmammmm 5 7 ***jB^«^*«ttj 

mmw2 2cfmwM.iiLbLx^mmmt&. muz 

, (V) . 5^t^tii$ix^ffi«{4fi^* s 3n^ 
«f*^ 5 ^f^^M^fi B 2 (V) Xhh. BXilJ tfil 
A»fe*liWfil[WefitS4T^aBS# 2 4^i6l«ati 1 

[ 0 1 2 8 ] ftik m±<7)-Tl^»#*>*IT L . KSii^ 

2 4£ttmLffl**"C»»3-fr6fc:i±. M^X-f -y^-4 

[0129] TOa^«st«tTt±iEmv^iXC0««S: 

izmitt&c\btf%wz\ wm$)tecrffimw& m 

mjzlMZtih - k =5:< jEHtcWsrr & ^ i: 

[0 13 0] (*®rffi)ES7. 6cm. gg$0. 5 
c mcT^JRgJ-fe^tf t N iffg5 c itu m$ 0 . 3 c m£ 

o'c. 6o%RH-e-uM?gfJL zcr&sm*)i'Zim 
&izmt±tt<7)8imzi$\,'>x ( ^ ui-imm<r>o o-t- 

««|g>vc7)Epj|]«E 3 . 6kVtL. «JPI»**»f|X 
{ijEtC^f 4 i 3 (c^-f ^- K *WC%. Ltz . ) SflJgL 

^-BM!>af*^Bmfi (a) , au^-^nmk 
comwmiit. (Bj > , 3o-?-flwao54H*oaiw{tt 

(B, ) *«->TTWfcJ:0f-ir-^54WW)»««9 
*S:tfff-ri.. ^•feSy^i>2 0°C, 6 0%RH(7)#H». 

[0131] 
[1^2] 

Q3-Q1 CBa-CA 
E= X100(%)= XMKK%) 


Qa-Qi 
B2-A 
Bl-A 


CBl-CA 


X100(%) 


[0132] (ZZX\ Ett+-Y-i?5ti®0mtm 


(16) 
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0. Q 2 Ji3oi-^«E^^m4T*ibO. Q 3 «3o 

«SST'*>0. Aii^-l^f?Mf^^®«fi (V) -C 

Bi Ii3ntstl^«itfi! (V) 
B 2 ttao-MWIflW>5^«^«1iitKffi (V) T"& 
4. ) . 

[0133] • &&MvmmJi& 

a^o . l ?y-^5 gfcfi^U tKBftHK 

a. K^'j-^^ffl^awMi (sem> ju^as 
rt'fcjsas-tofca. r;p"rMWi§i«i^ s e 

[oi 34] ggtm 

b-;l^hi;^hdf^v7y7 4g, b'Ji^yy^^ 
82gi5j;t/0. 1 5M&%t&ftQ&Wi<DX7S— Am 
«l«*ateU 6 0'C-CJniftt. bh'o^'j;HtKJC 

ft*. 

[01 35] <X(C yfcafyS ( A ) fcLTb'X^h 
U^h4r^^5y36g (0. 2 4 3^;P) iJil/T-h 
7^N^yy7yi0g (0. 066W , y'Jay 

ft^ft (b) fcLT^tafci'Mf^yxhdf^y^ 

xf/^iJ^K^VlOg (0. 0 3 2*^) , 

u 8 o'ctztm lx 3 o^ia*»tt"rjp*4M!f txmm 

[0 1 36] — 3n *5 0 0 g. 2 511X7^1-7 
»«14«ta^UTA»*SiBMIWL, £*>AaN»fc: 
B«*2*BW»»t"C8rFLT»t^RiK«rfT-5fc. »£> 
fi£fltiBfe£«SttJft@L 2 0 0°CT2B*raN 2 

=? ( l ) 

[0137] W&fifcfltettlfrF ( 1 ) WWfrFSli 

( i ) <navi-ftmmzmmLtzbz*>. **-j>5 

9 5%x'h-otz. 
[01383 mm2 

\L~)Vb^)^b^uyyyi 4g, ^/^Th7°obVW 
MJ* h^fyy5y98g, 2, 2 " -TVb'X-f V7" 


fn^SiJ;|/0. 8 6g£ig-&U 5s^H*flilRl63 

(CH 3 0) 3 SiCH 2 CH 2 SCH 2 CH 2 CH 2 
S i (OCH 3 ) 3 

ZtiZyO^yfc&fa (B) fcLfc. 
[0 139] JKJC^Uny-ft^ft (A) hLT. t'^yU 
hU^h=3fv-^7y3 6g (0. 24 3^) ilXV'r 
h7^h#yy7>10g(0. 0 6 6 W ) s ifct/fc 
hr^O-fe'y^*y^*^?S4 5g^ig-&t. 8 

o-cKSDSftLT 3 0 4Hs»»irc;[ni*4WK Lxmwzmm 
b t . * y-;P4 0 g*> iiA'friev- u oy 

itsm ( b ) 5. 5g (0. i6*/p) sasjnLraara 

[0140] -77. *500g. 25ma%ry^-r 
mmi 4 g lx Amzsmvm l , ;«ai*c 
i«ria*»»trarFLr*ia^Ri6*fT-5Jt. 

**U #fc£**i*fciM£*DjBLfcaL 2 0 0°CT' 
2«filN t SJSBK+TflijSU $tl:y'x7NS;W 

ftmLxteizftm? < 2 ) nbixtt&m&f- 

( 2 ) WT^tSMfi 0 . 9 2 ju mX'fo 0 . «frF9U»± 

e<, ^~ ; J5^k<mv^mmt9 3%X'h->tz. 

[014 1 3 H)SfiCT3^5 

%tfc0l 1 fc*SWC y'j3 Wt-^l ( A ) . ( B ) t5i.Xf 

tcomzm 1 1=5*1,*: * 3 iz ufcjawi. mm 1 b n 
mizLxm&mit? < 3 ) ~ ( 5 > *»*:. **>#wis 

[0 142] JHSWl 

( 6 ) t# ^jxtzimmm^wm- 

(6) <D»«f»»56'*2(C^. 
[0 143] U3RW2 

mm 1 tcts^T , y'J3 yfc&fa ( A ) i; LT t'x;i^ 
M»^<h= J {-->^9y3 6g (0. 2 4 3^) , fh7 
pt^yy^yi Og (0. 0 6 6t;l/) , v-Urry^b 

yy7>-10g(0. 0 3 2^) tiXVX? S—frA 
0g$m-&lfzi>(DZBMb Ifz ( FTv/Ky-b'yx 

feB»t»TU«:f:i*BiR*»l/3*arFUJti:i 

[0 144] 
[*1] 
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1&WF-9-1 94 593 



> V n Wfc^(A) 
ttS 3(*;v> 

as S(**) 


t^i^'M Kyyf > 36g 
(0.243* ;P) 

ff7> K^yyv lOg 
(0.066* Jl/) 

> ^ y y 7 y lOerfO 032* ;M 


h i; > J. is? y 36g 
(0.243 *;l>) 

T f 7> * ~> V 7 10g 

(0.066* ;v ) 

(CH3O)3Si(CH2)2S(CH2)3Si(0CH3)3 

5.6g(0.066*/V) 


hT^ ;v f ij * y * * y ? y gog 
(0.203* ;t0 

>fJH'J> ^yy7> 6g 
(0.044* ;P) 

T > ? J h * 9 > lOg 
(0.066*^) 

> h^y->7> lg(0.004* )U) 


b+yy7> 18g i 
(0.122**) 
rf^^yy^ 5g 
(0.033* il/) 

3-T < 7 \sju h y ^ h ^y v ? > 

-> > ^ > cosur* 

(CH 3 0)3Si(CH2)3NHCH2CHO(CH2)3Si(OCH3>3 
OH 

l^jrfo 003* ;n 


fi;^'J> f^y->7> 36g 
(0.243* ;u) 

f h7> Kyy7> lOg 
(0.066* ;i/> 

3-r ^ / y p e;v f 3g 

^ f >7 > (0.006* JlO 

h'jxh^yy'JJVXf jvh'J 

;< ^y->7> 10g(0.032*;V) 


tf ;U h ij > h ^ v v -7 > 36g 
(0.243*^) 

T Y 3 * h * •> > 7 > lOg 
(0.066* ;v) 



[0 14 5] 


[*2] 





(%> 



(1) 

0.24 

95 

o 

*J6*fl2 

(2) 

0.92 

93 

o 


(3) 

0.40 

94 

o 


(4) 

0.08 

75 

O i 


(5) 

0.63 

78 

o 


(6) 

0.30 

89 

X 

tttfc«2 



[o i 46] mmm6 
1 oogie:*fU w-^a^F ( i ) lgj^x 


[0147] h^*- ( 1 ) ZWMCyWmiZTJl. 577 
tt<33i»ffireK* fcfTfcofcfcC:*, Bffitc^yyti:^ 

C/ gt3XX/-30 txC/ gX'&ifz, Zt>lzm-i&%M 


(18) 
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(3CTC. 8 5%RH) ^TtiJV^tl^M 
ZvkLtz. itJi^SB^^Mti;- 2 7 txC/sX'fo-? 

[0 148]^. «-£fls©7 ( 1 ) fca^LSrVvcft 
fcM"-tf>#Wtli-2 8/zC/g'CJb9, at&fMfrP 

( l ) cm&tX. 0 h"*— «1WUW*lkH?fla&»-9fc. 
ioatefMStf' ( 1 ) 2riI-&LTVvSr^h^- tt. «fJJ) 

[0 14 9] «t«7~8 

isww 6 tc*$vvc ( i ) ^fcofcstefwa 

-? ( 2 ) ~ ( 3 ) hi— ( 2 ) ~ ( 3 ) 

[0 15 0] HSSCT9— 1 0 

«a^*36»4>*4«»fflttMia!(Cs *fe#Jk LT#-* 
¥%m^@l 0—1 5/<m<0ft- 1 0 OelzMLX. 

m&wwm- < 4 ) tfziz < 5 > *#i g^>m 

tiKEtt«6tH«fcLT. h-^~ (4) &tTS (5) £ 

IJ+2 0//C/gt^o!t. 
[0 151]Jttt«3 


-/H03> ¥fe)^@0. 32jum) SrfflV^h^— 
(6) Btt*9KB£fr?fc. »fc*ifc!S*S:& 

Uttttifcft (8S85&g) **/h*vvfc*>. ^y^x^s* 

•^-T'Ojl^r^t? V , 0 . 0 5 At m*S|c7)^t©^t 

S£#$*u i]7*)<r>%^ ?U--y^&. m&m<r> 
[0152] tmM4 

mmmeiz^x. m&ms& ( 1 > ofthotaa&ictt 

3D-{y;l/y»J^ (B*7XOy>ttS, Aerosil R97 
2. ¥%fiffg0. 0 1 6jum) ftfflV^fciaWi, 
M6tmmzLX. Sittna^^yW^^h 
-f- (7) £fik ^BS!8[^sfilSi*ffo^. »«ifc*6* 

2-«3^-r. 

[0 1 5 3] it^J5 

( 6 ) zm^wummm6tmmizi.x. 
immm-sim? < 6 > *jHv>fc h-^- ( 8 > a 

fc. JfcBlfflatetttfrP ( 6 ) eDHS<W3$« (5S«3iJS) 

[0 154] 
[*3] 







^7 -f ;V 

^ >r 


,uC/g 




5#ft 


ft 

-28 

-30 


-27 


M 




-29 

-29 


-26 

&# 

m 

St I 


si 

-28 

-28 

ft 

-27 

£4? 


m 



+ 18 

+ 16 


+ 16 

&# 


& 


m 

+ 18 

+ 17 

*s 

+ 17 

a» 

m 

m 

twtm* 

as 

-24 

-20 

24000ft 

-19 

5^ft* 




33000ft 

-23 

-11 

19000ft 

-10 

5^ft+ 



mm 

45000ft 

-25 

-20 

23000ft 

-18 

5^ft+ 




[0 15 5] 

( I ) T«$ft4i''J3^^« (A) L |fff2-«fc* 
(ID y-ft-£* ( B ) k * SJD*^W 


fcBftttteftfifcfc^TfcO. Mill h^-ffl^JDS>J 


(19) 
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imsv>t$m-%mwi 2 8 

fail *micD9mMiz&^T&mGffimzffl&'t 30 

irrTffirMB, 3 2 

[02] Ml 53 n^m^ttSl^g^SK*««c7)ffl 4 0 ■ 

^.im^m^-r^-mm. 4 1- 

[03 3 IJ!23D^^m!(tttSS^|jgC7)$!ltWa5<D«« 4 3- 

*«eCWtC5rr0»H. 4 5 , 

[043 ( a ) - ( c ) it^ti^timu^mMnmm 4 9 . 

w-mmx'hh. 52 

[flP9<OK!B3 5 3 

1-3 n-rttfCttttgftg&X . 5 5 

2A. 2B S 2C. 2D-$r— 5/5^, 56 

3-flSiajUP. 57 

1 b-«mEPSfflX7-f r>y$\ 5 8 

n-^yb7^, 5 9 

13- ]^mffi^ffl«fElt. 6 0 

2 0 6 1 

22-MMam. 


mm*— 

JSMSiJfflllHlSS. 

1^3-r, 


[013 



(20) 
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(2 1) 
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